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EXECUTIVE SUMMARY

This document provides the results of the Community Survey and Exposure
Assessment, conducted at the Naval Construction Battalion Center (NCBC) in
Gulfport, Mississippi, from September through October, 1996. Community members,
trained to conduct the 6-week face-to-face survey and escorted by uniformed Navy
drivers, visited all residential addresses on base and the majority of addresses
within a mile of the base boundary.

The survey collected information on three areas of the base’s Installation
Restoration (IR) program: (1) residential concerns about possible environmental
contamination at NCBC Gulfport and its impact on the neighborhood; (2) community
feedback regarding the Restoration Advisory Board (RAB); and (3) potential
residential exposures to ditches and creeks on and around the base. The potential
residential exposure routes evaluated were fishing activity in ditches and
creeks, children playing in the ditches and creeks, and movement of ditch
sediments into residential yards or gardens.

Available cancer mortality data for the area were reviewed with State of
Mississippi epidemiologists for evidence of cancer clusters in the neighborhood.
A screening level ecological assessment was conducted and respondents were
provided with an opportunity to join the RAB mailing list. The results of this
study will also be used to guide a long-term Biological Monitoring Plan of the
NCBC Gulfport area as required by an Agreed Order between the Mississippi
Department of Envirommental Quality (MSDEQ), the Air Force, and the Navy.

A total of 1,757 residences were visited with 815 surveys completed for a 46
percent survey response rate. Of those responding, 638 residents also joined the
RAB mailing list.

Six hundred and four respondents (74 percent) indicated they are either very or
somewhat concerned about environmental contamination in their neighborhood.
However, they are more concerned with other safety and environmental issues such
snakes and trash than dioxin.

Residents also want to learn more about the RAB's role in the environmental
cleanup process. The RAB itself is apparently not as effective as it could be
in communicating with the community. Over 90 percent of the respondents had not
heard of the RAB, but 80 percent wanted to learn more about it; 82 percent also
wanted to learn more about the base’s environmental cleanup effort.

Only 36 families (5 percent) indicated they fished in the ditches or creeks, and
only 8 of these families (25 percent) indicated that they consumed the fish. All
families indicated that they only consumed fried fish fillets. Of the 385 homes
with children, 38 (10 percent) indicated their children played in the ditches and
creeks. Another 398 respondents (50 percent) indicated that they had observed
other children playing in the ditch system. The average total residence time in
the neighborhood was 17.4 years. Forty-nine percent of the homes had children
living in them.

A review of recent cancer mortality data for Harrison County did not indicate
unusual cancer clusters in the area. However, the analysis did not evaluate
either cancer morbidity or any noncancer diseases in the neighborhoods. The
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ecological analysis identified several species that need further evaluation both
in terms of human consumption and potential impact by coming into contact with
the ditches and creeks in the area.

Based on an analysis of the survey results, this report makes several recommenda-
tions to (1) improve the base’s outreach program through neighborhood education
programs; (2) improve the RAR’s effectiveness in the neighborhood; (3) address
human, ecological, and epidemiological data gaps; and (4) address potential
dioxin exposure indicators. First, NCBC Gulfport should begin a concerted effort
to educate the neighborhoods about the environmental program at NCBC Gulfport and
the environmental cleanup process in general. The survey results clearly show
that the neighborhoods would be receptive. Such education efforts can help the
RAB become recognized as a major conduit for public input into the base’s IR
program and help them find methods to better communicate with the general public.

While many human and ecological exposure pathways were confirmed in this study,
several data gaps were also identified. These include better monitoring of human
fishing activity, developing a full set of site-specific exposure factors,
conducting a full ecological analysis, and conducting a full epidemiology study
(including a morbidity and mortality analysis). These data gaps will be
addresses in the Biological Monitoring Plan required by MSDEQ under the Agreed
Order.

Finally, no human dioxin-level studies should be conducted until there is
significant dioxin exposure, or medical reports of unusual health effects
normally associated with dioxin exposure such as chloracne. Thus far, neither
has been observed in the neighborhoods.
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1.0 INTRODUCTION

This report provides the results of the Community Survey and Exposure Assessment
conducted in the area surrounding Naval Construction Battalion Center (NCBC)
Gulfport, Mississippi, during a 6-week period from September through October
1996. This 6-week, face-to-face community survey was conducted in response to
information collected during several public meetings from residents that
communications between the base and the neighborhood needed significant
improvement and to collect data on potential exposure routes to the ditches and
canals surrounding the base. This study critically evaluates anecdotal evidence
on potential human exposures to contaminants in the ditch system around NCBC
Gulfport and gathers site-specific exposure information on residential conditions
around the base.

1.1 HISTORY. The Air Force stored herbicide orange (HO) at NCBC Gulfport during
the period 1968 to 1977. As early as 1979, the Air Force reported that dioxin,
a byproduct of one of the HO components, had migrated at least 9,000 feet from
the storage site designated as Site 8 under the Installation Restoration (IR)
program. Dioxin was detected in sediment and biota in both the ditch system
around the base and in the neighboring ditch system.

Since 1979, Site 8 has been extensively studied as part of site remediation
activities. Air Force reports indicated that 110 parts per trillion dioxin had
been detected in sediment under the bridge over Turkey Creek, at least 9,000 feet
from the storage site, and that some biota dioxin levels were above State Missi-
ssippi Department of Environmental Quality (MSDEQ) limits (Air Force, 1985 and
1986). These reports concluded that there were no concerns regarding people
consuming fish or crawfish caught in the drainage system based on the low levels
of dioxin contamination present and the scarcity of organisms, which made it
virtually impossible for anyone to consume a dioxin dose of any significance.

The basis for the above conclusion was established via a comparison of the
existing sediment data with the Centers for Disease Control’'s (CDC’s) residential
dioxin standard of one part per billion at that time. This standard was based
on the 1984 Kimbrough risk assessment for Times Beach, Missouri, and was believed
to be a safe standard for residential dioxin exposure; however, no potential
exposure routes except for residential were considered during the Air Force study
and no evidence to support these conclusions was provided.

While it is possible that fishing activity on the base and in the surrounding
neighborhoods did not occur with any regularity when this report was issued, it
is not true today. Fishing has been observed at several areas on NCBC Gulfport
and in the neighboring ditch system. In addition, children have been observed
playing in the ditch system both on the base and in the adjoining neighborhood.

Differences between reported historical activities and those recently observed
at NCBC Gulfport raise several questions about the relevance of the earlier Air
Force reports.

NCBC-SA.RCS
ASW.05.97 1-1



1.2 MSDEQ ADMINISTRATIVE ORDER. NCBC Gulfport is currently operating under a

joint Administrative Order issued by the MSDEQ to both the Navy (Order No. 3193
96) and the U.S. Air Force (Order No. 3194 96). Both parties have appealed the
Order and prepared a draft Agreed Order to narrow the scope of the Administrative
Order while providing some funding and scheduling flexibility.

This study, while not part of the original Administrative Order, was added by the
Navy and Air Force to the Agreed Order under a section called "Exposure
Assessment." The results of this study will be used to guide the long-term
Biological Monitoring Plan that is required under the Administrative Order and
the Agreed Order. The referenced Agreed Order is provided in Appendix A.
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2.0 STUDY DESIGN

The study described in this report, called the NCBC Gulfport Community Survey and
Exposure Assessment, was designed to evaluate current conditions at the base.
Because the survey was designed to be conducted in a face-to-face manner, rather
than as a telephone or mail survey, the neighborhood residents could actually see
the Navy reaching out into their community to seek their opinions.

The survey provided the local residents with an opportunity to join the NCBC
Gulfport Restoration Advisory Board (RAB) mailing list and receive numerous
handouts and fact sheets about the IR program at the base. All these features
were designed to foster an environment of trust and credibility between NCBC
Gulfport and its neighbors and to enhance future community outreach programs
involving the IR program at the base.

2.1 SURVEY OBJECTIVES The objectives of the survey were to address three
primary issues that are critical to the overall success of the IR program at NCBC
Gulfport. These issues are as follows:

. residential concerns over environmental contamination at NCBC Gulfport,
. effectiveness of the RAB communication, and
. potential residential exposures to contaminants from NCBC Gulfport.

In support of these issues, site-specific exposure information on contact rates
was gathered during the survey as were miscellaneous exposure data relevant to
the adjoining neighborhoods.

The exposure assessment portion of this survey should not be confused with an the
standard exposure assessment associated with a human health risk assessment. A
human health risk assessment exposure assessment includes five steps: analyzing
contaminant releases, identifying potentially exposure populations, identifying
all potential exposure pathways, estimating exposure point concentrations for
specific exposure pathways, and estimating contaminant intakes for each
identified exposure pathway.

The exposure assessment in this study does have some common features with a
standard risk assessment exposure assessment, such as identifying potentially
exposed populations and developing site-specific exposure frequency parameters.
However, without data on contaminant concentrations in specific media, the
exposure assessment described in this study was not designed to collect data on
potential contaminant releases at the site, estimate exposure point concentra-
tions for each identified exposure pathway, or estimate potential contaminant
intakes for each identified exposure pathway. A risk assessment-type exposure
assessment will be included as part of both the Biological Monitoring Plan and
the overall Site Conceptual Model.

An ecological analysis of species potentially related to human exposures was also
conducted for the base and adjacent areas. This analysis evaluated the potential
impact of human exposure due to fishing activities on base and in nearby creeks.
Finally, residents participating in the survey could have their names added to
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the RAB mailing list to receive handouts and fact sheets advising them of the
progress of the base’s IR program. The following sections present an overview
of the three primary issues of concern that were addressed during this survey.

2.1.1 Residential Environmental Concerns Since concerns of environmental
releases had not been fully addressed in the past, one of the primary objectives
of this survey was to encourage the surrounding community to actively participate
in the IR process at NCBC Gulfport. Direct face-to-face contact, input, and
feedback from the community provided NCBC Gulfport with a useful mechanism to
assess the community’s concerns, which will guide further community outreach
efforts.

Discussions with residents during the RAB meetings or public availability
sessions revealed that there is public mistrust, both on base and in the
surrounding neighborhoods, over the storage and subsequent remediation of HO at
Site 8. Stories of HO spills leaving the base are commonplace. There is still
mistrust of the effectiveness of the remedial activities conducted at Site 8
during the late 1980s by the Air Force.

One surprising finding, collected through informal discussions with base
personnel, is that mistrust is not limited to residents; many on-base workers
have similar concerns. Base workers, and some managers, relate their belief that
high cancer rates on the base are related to HO exposure.

The survey polled residents on their knowledge of the base IR program, their
overall concern over environmental problems in their neighborhoods, their
knowledge of environmental regulatory organizations, and their willingness to
learn more about the IR program and envirommental cleanup efforts in general.
The residents were also asked if they felt that regulatory agencies were
interested in protecting people’s health.

2.1.2 RAB Effectiveness The RAB, an IR program composed of citizen volunteers
and base personnel, is intended to be one of the major communication conduits
between the base and the general public. The effectiveness of an RAB group in
reaching the general public is largely unknown. A measure of this RAB's communi-
cation will help determine how this group can better serve the community.

The survey asked if the residents had heard of the RAB and, if they had, where
they learned of this group. They were further asked if they wanted to learn about
the RAB and its function in the environmental cleanup process. The respondents
were then given numerous handouts on the base IR program and the function of the
RAB. They were asked if they wanted to receive more information about the base’s
IR program and have their names added to the RAB mailing list.

The survey asked residents to name their favorite television and radio stationms
as well as theilr favorite newspaper. They were further asked to identify the
television and radio stations and newspapers they use to get news and other
information on activities in the Gulfport area. This information will help
ensure that the RAB is using media outlets that reach the most residents in the
area.

2.1.3 Potential Residential Exposure Routes The third, and largest, part of the
survey questionnaire was dedicated to characterizing potential residential
exposure routes to the ditch system, both on base and in adjoining neighborhoods
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around NCBC Gulfport. Neighborhood residents, as well as RAB members, routinely
indicated that people, especially children, often fished or played in the ditch
system. However, specific data on the frequency and magnitude of these activities
were not known.

An additional, unusual potential exposure route was discovered during the January
1996 NCBC Gulfport Public Availability Session. Two community members indicated
that ditch sediments were sometimes excavated by residents for use in home
gardens. Further, inquiries suggested that the City of Gulfport also provided
ditch sediments, collected during routine ditch maintenance activities, to
residents, if requested.

As a result, much of the survey concentrated on the three potential exposure
routes either directly observed or identified by neighborhood residents. The
routes included (1) fishing activity in the ditch system, (2) children playing
in the ditch system, and (3) using ditch sediment in residential yards or
gardens.

The survey was also designed to collect site-specific information about overall
conditions around the base and adjoining neighborhoods. This information
included residential flooding potential during heavy rains and information on
changes to the ditch system over time. Site-specific exposure parameters such
as neighborhood residence time, the number and ages of children in the home, and
the number of private water wells were also collected.

Finally, there were reports that environmental attorneys had recently conducted
a survey about neighborhood health conditions. The NCBC Gulfport survey sought
to confirm this by asking if residents had participated in the attorney’s survey.
It also asked if participants could provide any information about who was
conducting the attorney's survey and what questions were asked on it.

The survey collected data on the number of people fishing in the ditch system,
the frequency of this act.vity, “if the people consumed the fish caught and how
often this occurred, what parts of the fish were consumed, and how they prepared
the fish. If the residents fried the fish, the survey asked if they saved the
frying oil for later use. If the residents did not fish, the survey asked if
they had seen other people, especially those from outside the neighborhood, fish
in the ditch system.

2.1.3.1 Playing in the Ditch System Direct observations confirmed that children
both play and wade in the ditch system. The survey asked residents if their
children played in the ditch system and, if they did, how often this occurred.
If the resident indicated that their children did not play in the ditch systen,
or if they had no children 1living at home, they were asked if they saw other
children in the ditches.

2.1.3.2 Sediment from the Ditches The use of ditch sediments in residential
yards and gardens was the third potential exposure pathway covered in the survey.
The soil around NCBC Gulfport has been described as an acidic, poorly drained,
clayey sand, which is not conducive to successful gardening. The ditch
sediments, on the other hand, contain areas of highly organic-rich materials that
are well suited for gardening. Dioxin has a high affinity for organic-rich
materials; therefore, if ditch sediments were removed and placed into residential
yards for gardening purposes, such an activity could represent an exposure
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pathway. While dioxin does not bioaccumulate into plants, fruits, or vegetables.
additional exposure via ingestion could occur if the vegetables or herbs were not
properly washed prior to use.

The survey evaluated this potential exposure route by asking residents if they
had ever brought soil into their yards or gardens and, if so, the source of this
soil. The survey also asked if the respondent had ever had soil delivered to
their homes by the City of Gulfport, and if so, when this occurred.

2.2 RAB MATLING LIST. As previously noted, the survey asked respondents if they
wanted their names added to the RAB mailing list to receive additional
information on the IR program. The actual sign-up sheet for the mailing list,
however, was intentionally kept separate from the survey questionnaire. Respon-
dents were also asked if they wanted their presence on the RAB mailing list
released if requested by an action such as a Freedom of Information Act request.

2.3 SURVEY REVIEW. The final survey questionnaire contained 65 questions in two
different formats. Forty-eight of the questions were in the "choose the best
answer" format, while the remaining 17 questions were "fill in the blank" format.
The full script for the survey was also printed on each questionnaire. The full
script was:

Hello. My name is (full name of person #1) and
this is _(full name of person #2) and we live in this area.
The Seabee base has hired us to come out into the neighborhood and
conduct a Community Survey.

We need your help to collect the best information possible. This
information will help scientists who are studying environmental
conditions in and around the base.

You may have received a notice in the mail telling you that we would
be in the neighborhood. We will write down any concerns that you have
about the base’s environmental programs and tell you how you can learn
more.

The results of the survey will be made available to the general
public, but all people responding to these questions will remain

anonymous. Your name is not needed for this survey.

If the person indicates that he (she) is not interested in continuing,

say, "Is there another time that would be more convenient for you?”
If so, make a note of the time and date in your log and tell the
person "We will be in touch with you." If not, say "Thank you for

your time and have a good day," and terminate the interview.

Draft versions of the survey questionnaires were thoroughly reviewed by
environmental and legal personnel for NCBC Gulfport; Southern Division, Naval
Facilities Engineering Command (SOUTHNAVFACENGCOM); and the Air Force. All
comments were incorporated into the survey questionnaire.
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The survey questionnaire was also reviewed by the Mississippi Department of
Health epidemiologists with experience in conducting this type of survey. Their
comments and several suggestions concerning confidential pitfalls in conducting
this type of survey were incorporated into the survey questionnaire and the
survey design. One of these suggestions was to expect a survey completion rate
of from 25 to 50 percent in the survey area. Information from the U.S. Postal
Service indicated approximately 2,500 addresses in the proposed survey area. A
33 percent target completion rate was selected for this study. Based on 2,500
addresses, a target goal of 800 completed questionnaires was set for this study.

The final survey questionnaires used were marked with a footer containing the
phrase "Attorney-Client Work Product, For Official Use Only." This footer was
added to protect the identity of the respondents during any potential legal
actions against NCBC Gulfport or the Air Force. The final survey questionnaire
and RAB mailing list application are provided in Appendix B.

2.4 EPIDEMIOLOGICAL DATA. It is inevitable that surveys of this type also raise
questions about background cancer mortality in the study community. To help
answer this question, the Mississippi Department of Health in Jackson, Missis-
sippl, and the Agency for Toxic Substances and Disease Registry (ATSDR) in
Atlanta, Georgia, were contacted. The available data for Harrison County and
Mississippl overall were collected and reviewed for information on cancer
clusters in the county.

2.5 CONDUCT OF THE SURVEY. The actual execution of the survey was divided into
four areas: survey team training, survey execution, survey quality control, and

the ecological analysis. Survey team training included selecting members and
training surveyors and escorts. Survey execution included work schedules and
briefings.

2.5.1 Enviroi.nental Justice and the Executive Order Executive Order 12898
directed Federal facilities to address environmental justice concerns while
conducting human health and environmental research and analysis. At NCBC
Gulfport, the installation opted to take this directive one step further by
including the affected community in the actual collection of survey data, thereby
providing a financial benefit back to the community. To accomplish this task,
the base employed surveyors through a temporary employment agency. Every effort
was taken to encourage the base’'s neighbors to participate in the survey, from
calling local churches to announcing the need for surveyors at the monthly RAB
meetings.

2.5.2 Survey Team Makeup Three survey teams were hired from a temporary
employment agency. The temporary employees were deployed in groups of two: one
person to ask the questions and one person to record the responses. During the
first day of the survey, and intermittently throughout, the effectiveness of the
survey teams was evaluated through direct observation.

2.5.3 Survey Team Training The first day of the survey was devoted to training
the survey team. The overheads used for the training are provided in Appendix
C. The training included an overview of the survey procedures, as follows:

. Who was to be surveyed
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. When the surveying was to occur

. Where the survey was to take place
. Why we were surveying

. How the survey was to be conducted

The reasons for conducting the survey, how the interviewers should conduct
themselves, and the importance of reporting information clearly, accurately, and
impartially were emphasized. Each required step in completing a survey was
discussed during this training. During each survey day, the teams would do the
following:

. Be provided with their target survey areas and street names.

. Be accompanied by a Seabee driver who would be responsible for security
and communications with the base.

. Knock on every door on their list, unless the home seemed dangerous in
some way {(such a large dog or a "mo trespassing"” sign), as safety was
always first.

. Leave a door-hanger if there was no answer (A copy of the door hanger
in provided in Appendix F.).

. Record on the survey log every address where either an interview took
place or a door hanger was left (See Appendix D).

. Begin the interview process immediately.

. Begin the interview with an explanation of who they were and what they
were doing.

. Carefully record all answers. "Fill in the blank" answers were to be
repeated by the surveyor after recording them.

. Be careful not to answer questions.

The surveyors were tasked with obtaining information; they were not adequately
trained or knowledgeable about the circumstances to answer questions. Instead,
they were asked to distribute a handout summarizing "The 5 most commonly asked
questions about the community survey” (see Attachment F) and asked to refer
questions to the NCBC Gulfport Public Affairs Office.

On-the-Job Training Once the surveyors successfully completed their role
playing, they were accompanied by an ABB Environmental Services, Inc., scientist
on their first interviews. The first interviews were held within base housing
to optimize logistics during the first few days of the survey. During the later
weeks of the survey, as the temporary employees were replaced, the initial
training session was replaced by a briefing followed by on-the-job training by
fellow surveyors, who were now experienced in the interview process.

Handouts The handouts listed below were provided to the interviewees, as
appropriate.
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A copy of the notice, which was mailed prior to the survey (if
requested or if the interviewee stated that they did not receive a copyv
in the mail).

. An RAB fact sheet (if the interviewee requested more information about
the RAB).

. An IR program brochure (if the interviewee requested more information
about the base’s environmental cleanup program).

« A notice of the upcoming RAB meeting.
. "The 5 most commonly asked questions about the community survey."

Call-Backs. In many occasions, the surveyors were asked to "come back later."
In other cases, the door hangers (which provided a number for the community
member to call if they were interested in participating in the interview)
resulted in a request to survey a particular individual. A call-back list was
reviewed during the morning briefings and assignments were made to collect call-
backs if they were scheduled for that day.

Work Periods. During the first week of the exposure assessment, the survey hours
were set from 9:00 a.m. to 5:00 p.m. Wednesday through Saturday and from 1:00
p.m. to 5:00 p.m. on Sundays. However, the interview teams were reluctant to
work only 4 hours on Sunday, and they noted some resistance in answering the
survey questions from families returning from church or eating Sunday dinner.
Since the response rate on Saturday was high and it was proving difficult to get
full survey teams for Sunday, it was decided that the Saturday survey results
would be indicative of the weekend responses, and the work hours were changed to
8:30 a.m. to 5:00 p.m. Tuesday through Saturday.

Survey Quotas. During the first 2 weeks of the survey, the number of surveys
completed remained well below the target of 10 to 15 surveys per team per day
needed to meet the target of 800 completed surveys during the 6-week survey
period. Interviews with the Navy drivers indicated a lack of motivation by the
survey teams to complete more surveys, since the interviewers were being paid by
the hour. Another problem during the first weeks of the study was a high
turnover rate among the interviewers. As the survey progressed, the turnover in
the teams slowed, but the number of questionnaires completed still remained below
the target.

Finally, a quota system was initiated during the third week of the survey.
Questionnaire completion rates rapidly climbed and soon the survey teams were
completing 14 to 16 questionnaires per day. Interestingly, the survey teams were
able to complete this number of questionnaires in much less than 8 hours. Using
the quota system did require increased quality assurance reviews; however, there
was no effect on data quality. Quality control procedures are discussed in
Section 2.7.

Transportation, Security, and Communications. Transportation and security needs
were met by using vehicles and enlisted personnel supplied by NCBC Gulfport. The
vehicles, with clear Navy identification, were driven by uniformed Navy enlisted
personnel. Each survey team was assigned its own vehicle and driver.
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The driver also provided security for the survey team. Drivers were instructed
to move their vehicles in front of the home being surveyed. The surveyors were
required to notify the driver if they were going to enter the house to conduct
the survey. The driver was to approach the home if anything suspicious occurred
during the survey or if an unusually long period of time had elapsed since the
surveyors entered the home.

Communications during the survey were first conducted using Navy-issued, hand-
held radios. This, however, proved unsuitable due to the limited range of the
radios and the inability of the drivers to directly contact police or other
emergency personnel. This limitation was solved by issuing the drivers cellular
telephones during the second week of the survey. These cellular phones were used
throughout the remainder of the survey and proved highly effective.

2.5.4 Morning Briefings and Afternoon Debriefings A daily check list was
followed for both the morning briefings and the afternoon debriefings. Following
each briefing or debriefing, the check list was initialed and dated. During the
morning briefings, survey teams were assigned areas and provided with new maps,
if necessary, and the Navy drivers were briefed on any special concerns about the
area assigned to their team. Survey teams were randomly selected each day, and
a survey team leader was selected for that day. The survey team leader was
responsible for both the conduct of the survey team that day and the team meeting
its daily survey quota. The Navy drivers were also randomly assigned to each
survey team. A sample completed briefing and debriefing checklist is provided
in Appendix D.

The survey teams were provided with starting questionnaire numbers, and any call-
backs scheduled for that day were assigned. Cellular phones were issued to each
driver followed by communication and vehicle maintenance checks.

During the afternoon debriefings, the results of each survey team were reviewed.
The number of surveys completed by the team and the questionnaire number assigned
to that team’'s final completed survey were noted .n the daily debriefing check
list. A quality control check was initiated for both the teams'’ survey logs and
their completed questionnaires. In particular, uncommon responses and additional
observations of the survey teams were noted in the survey log as were any diffi-
culties encountered during the survey.

2.5.5 Questionnaire Numbering System Each completed questionnaire was assigned

a unique identification number composed of two parts. The first part of a
questionnaire number was the number of the team that completed the survey, while
the second part was the sequential questionnaire number for that team. For

example, questionnaire 2-126 was the 126th questionnaire completed by survey team
number 2. This numbering system allowed sequential numbering of questionnaires
regardless of the number of survey teams in the field on a particular day.

2.5.6 Maps A full street map of the area around NCBC Gulfport, purchased from
the City of Gulfport, was used to direct the survey. Relevant portions of this
map were photocopied and provided to the Navy drivers to help them find their
assigned survey areas and plan their survey strategies. Portions of this master
survey map showing the major drainage features leading from the base were also
used to identify areas where fishing activity occurred. The maps used in this
survey are provided in Appendix E.
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2.6 SURVEY AREA AND NEIGHBORHOOD SELECTION. The neighborhoods selected for the
survey included all those on NCBC Gulfport and all offbase addresses within close
proximity to the ditch system north of the base. Only residences were included
in the survey. Commercial addresses were skipped unless a residence was also
part of the structure.

The boundaries of the survey areas are shown on Figure 1. To the north, the
neighborhoods around Turkey Creek, Canal 1, and the drainage ditches leaving the
northern half of the base were all included in the survey. The survey area
extended to the few homes just north of the bridge over Turkey Creek on Ohio
Avenue. The eastern edge of the survey area was bounded by U.S. Highway 49. The
southern edge of the survey was bounded by Railroad Avenue to U.S. Highway 49.
The western edge of the survey area was bounded by Klondyke Avenue to Railroad
Avenue.

2.6.1 Community Survey Notice Prior to beginning the survey, the base
implemented a comprehensive strategy to inform the community of the upcoming
activities, including the following:

. the survey was announced at several successive RAB meetings,

. a notice of the survey was mailed to over 1,500 neighbors of the Seabee
Center, and

. a news release was sent out to local radio, television, and print
media.

The news release resulted in television coverage of one of the first days of the
survey. The television coverage was fair and informative.

2.7 QUALITY CONTROL. The use of neighborhood residents as surveyors, rather
than environmental scientists, required a high level of quality control and
significant redundancy as part of the survey strategy. This was especially true

during the period of high turnover in the survey teams. The basic quality
control strategy was to use multiple check lists and a quadruple-redundant log
and review system. The quadruple redundancy was the survey questionnaires
themselves, the daily survey logs, the RAB mailing list, and the questionnaires
database. The multiple check lists used in the survey are provided in
Appendix D.

An additional level of quality control was a weekly review of randomly selected
questionnaires. If a discrepancy was discovered, additional review of completed
questionnaires from that survey team was conducted. Common discrepancies were
incomplete addresses, mismatches between the survey logs and questionnaire, and
inconsistent questionnaire numbers. A few questionnaires were incomplete but
most of these were considered invalid, and the survey members responsible were
either dismissed from the project or paired with a more responsible partner.

Questionnaire Quality Control. The first section of the questionnaire recorded
the survey date, the survey team and questionnaire number, the map grid number,
and the address. These pieces of information were then cross referenced with the
survey logs and mailing list.
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Survey Log. A survey log was developed to track the status of the daily progress
of the individual survey teams. This survey log was used as a quality control
check for both the survey questionnaires and the RAB mailing list. The status
of each home visited was recorded on the survey log. If a questionnaire was
completed for a home, the questionnaire number was reported on this log. Other
data recorded on this log included the address, whether or not there was anyone
home, any call-back information, and special comments by the survey teams.

As noted above, the survey log proved most valuable during data analysis as it
helped correlate and confirm addresses with completed questionnaire numbers. It
was especlally helpful during the third and fourth weeks of the study when there
was high turnover in the survey teams. The redundancy of the survey log helped
assure that there was no decrease in the quality of the surveys collected. The
survey log is provided in Appendix D.

Questionnaire Database. A relational database was developed for inputting the
results of the completed survey questionnaires while the survey was being
conducted. This allowed the progress of the survey to be followed in real time.
The fourth level of redundancy was incorporated into the transcription of ques-
tionnaire results into the database. Discrepancies with survey results noted
during transcription into the database were immediately brought to the attention
of the survey team, and the surveys of that team were closely reviewed during the
afternoon debriefings.

Relational databases were also developed for both the survey logs and the RAB
mailing list, but, because of funding and personnel constraints, these were not
transcribed in real time. The three databases allowed for cross-referencing of
addresses and questionnaire numbers during data analysis proved useful as an
additional quality control measure.

Questionnaire Duplicates. The original survey design called for completing
duplicate questionnaires, as a quality control check, throughout the 6-week study
period. However, this concept was delayed when it was not as..ared that the
overall target goal of 800 completed surveys would be met within the 6-week
survey period. After the fifth week of the study, it was determined that the goal
of 800 completed studies would be met; therefore, it was decided the survey teams
would attempt to collect duplicates for 2 days in the final week of the survey.
This proved less successful than hoped for because many residents in this area
were not at home and only six duplicate surveys were collected.

2.8 ECOLOGICAL ANALYSIS. As part the survey, the potential ecological impacts
of contamination in the ditch system for nonhuman receptors were also evaluated.
This was done by a biologist conducting an ecological assessment of the NCBC
Gulfport ditch system. The results of the ecological assessment may have a
direct bearing on future risk questions for both human and nonhuman receptors
that come into contact with the ditch system.
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3.0 SURVEY RESULTS

Over the 6 weeks of the survey, a total of 1,757 residences in the NCBC Gulfport
area were visited and, of these, 815 surveys were completed. This corresponds
to a 46 percent response rate for this survey, meaning that almost one out of
every two homes visited responded to the survey. This high response rate
strongly suggests that this survey presents a good cross-section of the study
neighborhoods.

A summary of the survey results is included in Appendix G. These results are
presented as total number of responses for each possible answer followed by the
percentage of that answer to the total and a pie chart of each answer by
percentage.

The actual responses for the 17 "fill in the blank” questions are provided in
tabular form in Appendix H. These literal responses are presented by question
number, survey date, questionnaire number, and then the survey response.

3.1 ENVIRONMENTAL CONCERNS AND RAB EFFECTIVENESS. The first 12 questions in the
survey dealt with the overall concern over the environmental conditions in and
around the base, the effectiveness of the RAB in communicating with the public,
and the general knowledge of the neighborhoods about the base’s envirommental
cleanup programs. These results indicate that there are significant concerns
over environmental conditions at the base and that knowledge of the base’s IR
program is lacking.

Over 80 percent of the respondents were either not familiar or only somewhat
familiar with the base’s environmental program, while 74 percent of the
respondents were either very or somewhat concerned about environmental problems
at the base. A similar pattern was noted about cleanup efforts at the base with
89 percent of the respondents either somewhat familiar or not at all familiar
with these activities.

Ninety percent of the respondents had not heard of the RAB, but 80 percent wanted
to learn more about the RAB and its function in the environmental cleanup
process. Likewise, 82 percent of the respondents wanted to learn more about the
base’s environmental cleanup effort, and 79 percent joined the RAB mailing list.
Most respondents who had heard of the RAB learned of it through organizations
such as their church, other civic groups, or NCBC Gulfport public availability
sessions or RAB meetings.

When asked about their knowledge of regulatory agencies, 56 percent of the
respondents had heard of the U.S. Envirommental Protection Agency (USEPA), while
only 34 percent had heard of MSDEQ. Of those who had heard of either the USEPA
or MSDEQ, 65 percent believed that these agencies were interested in protecting
people’s health.

The survey also asked the respondents’ favorite television stations, radio
stations, and newspapers and where they got their news about the Gulfport area.
The overwhelming answer for both favorite television station and the station they
watched for news about the Gulfport area was WLOX (Channel 13) in Biloxi followed
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by the FOX station Channel 25. This is not surprising since these two stations
are the most powerful and easiest to get for noncable residents.

Many different radio stations were named, but 94.5 FM was among the most common.
By far, the most common answer for both favorite newspaper and the one used to
get information about the Gulfport area was the Sun Herald. For the complete
responses to these questions, see the responses to Questions 13 and 14 in
Appendix H.

3.2 SITE-SPECIFIC EXPOSURE CONDITIONS. The survey found that many residents of
these neighborhoods, especially to the north of the base, have lived in their
homes for many years. The average residence time at the survey address was 14.7
years (range: 2 days to 85 years) and total neighborhood residence time was 17.4
years (range: 2 days to 96 years). Fort-nine percent of the homes had children,
with an average of just over two children per household. Of the 846 children
identified in the study, 313 (37 percent) were less than 7 years of age.

Fifty-eight percent of the residents report that water overflows from the ditch
in front or the back of their yard, and for 51 percent of them this occurred more
than 10 times per year. Thirty-eight percent of the respondents indicate that
the ditches in the neighborhoods have been changed over time. The two most
common responses to the question "How were [the ditches] changed?" was either
"excavated" or "dug-out."

3.3 NEIGHBORHOOD FISHING ACTIVITY. Only 36 families (5 percent) of those
surveyed indicated that someone in their family fished in the ditch systems and
creeks around NCBC Gulfport. There was no clear trend concerning who in the
family fished. Of the 36 families that fished, only 9 families (25 percent)
indicated that they consumed the fish caught from the ditches and creeks. Again
there was no clear trend concerning number of occurrences per month; however, all
families indicated that they only consumed f-ied fish fillets.

All respondents who stated they consumed the fish indicated that they only ate
the fish fillets and that they fried the fish, but three families indicated that
they reused the frying oil. Figure 2 indicates areas of the NCBC Gulfport ditch
system where fishing activity was confirmed. Figure 3 indicates areas of Brick-
yard Bayou and Turkey Creek where fishing activity was confirmed.

Another interesting finding of the survey was that 116 respondents (15 percent)
observed other people fishing in the ditch system and that they had observed this
occurring as many as 10 times in the last month. However, there was no clear
pattern as to whether fishing activity has increased or decreased in the area.

When asked if they would have any concerns over eating fish caught from the ditch
system, 498 respondents (64 percent) indicated they would. Although responses
such as "contamination," "dioxin," and "Agent Orange" were mentioned, these
answers were not as common as expected. For the complete responses to this
question, see the responses to Question 37 in Appendix H.
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3.4 CHILDREN PLAYING IN THE DITCHES. Of the 385 homes with children, 38
respondents (10 percent) indicated that their children played in the ditch
system. Most respondents indicated this occurred only a few times per month:
however, 6 (10 percent) indicated this occurred more than 10 times per month.
Fifty percent of the respondents indicated that they had observed other children
playing in the ditch system. Forty-two percent of the respondents indicated that
this activity occurred less now than in the past, but 28 percent of the respon-
dents stated that this occurred either more or the same as in the past.

Eight-three percent of the respondents indicated that they had concerns about
children playing in the ditch system. Again, while "dioxin" and "contamination"
were mentioned as concerns, the most common concern was over snakes or trash in
the ditch system. For the complete responses to this question, see the responses
to Question 45 in Appendix H.

3.5 GARDENING. Ninety-one respondents (1l percent) indicated that they had a
garden in their yard; 71 of those respondents indicated they were growing
vegetables or vegetables and flowers. Almost half of the respondents with
vegetable gardens grew them year round. As expected, they grew many different
types of vegetables, but some also grew herbs for cooking. Most respondents ate
between two and five servings per week from their garden, but five families
consumed more than 10 servings per week. Almost all (99 percent) of the
gardeners indicated that they washed their wvegetables or fruit prior to
consumption.

The majority of the gardeners surveyed used a shovel to till the soil, but others
used tillers, hoes, or plows. The adults did most of the tilling and weeding,
usually less than two times per week.

Two hundred sixty-five respondents (34 percent) brought soil in to help build up
their yard or garden; 151 of those respondents (57 percent) knew the source of
the soil. However, the remaining 113 (43 percent) did not kne.. the source of the
soil brought into their yards or gardens.

In response to the question concerning soil delivery by the city, 53 respondents
indicated they had received soil from the city. Most indicated that this occur-
red within the past couple of years.

During the third week of the survey, a survey team noticed piles of wet soil in
yards and a nearby city maintenance crew conducting routine ditch maintenance
activities. Discussion with City Public Works officials confirmed that soils
from ditch maintenance activities could be placed into residents’ yards if they
had previously signed a waiver for dump truck damage and the distance from the
maintenance area to the residents’ home was less than the distance to the city
landfill. Following these discussions, the city suspended this practice and
moved all ditch maintenance activities north of Interstate 10. This practice has
been permanently suspended.

3.6 PRIVATE WATER WELLS One surprising finding was the presence of 51 private
water wells in the neighborhoods. Of those responding, 10 residents (19 percent)
indicated their wells were used for nonpotable purposes, and 19 respondents (29
percent) stated that their wells were used as -potable water sources. The
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remaining 22 respondents (43 percent) indicated they either did not use their
water wells or they used them for "other" purposes besides irrigation or outdoor
use.

3.7 OTHER NEIGHBORHOOD SURVEYS. Only 31 respondents (6 percent) indicated that
they had participated in another neighborhood survey. Of these respondents, six
of them were the duplicates. The remaining 25 positive responses to this
question included a radio survey, two Public Housing Authority surveys, and a
police survey.

One survey team was approached on October 2 by an environmental attorney. The
encounter occurred while the survey team was collecting data on 33" Avenue.
During the afternoon debriefing of this survey team, they indicated that she was
working with another attorney. The attorney said, "There is a group that wants
to talk to you. There is a group that is suing the base."” She said that it was
very important that she talk to the surveyor. The information was to be "off the
record,” and "there is a law suit involved." At the time of this report, these
attorneys are still in the neighborhood.

3.8 MISCELLANEOUS DATA. During the afternoon debriefings, it was not unusual
for the surveyors to return with stories about cancer and other diseases in the
neighborhoods. Many residents related these diseases to HO, either through
onbase occupational exposure or to offbase environmental exposures. Although the
surveyors were trained in how to deal with stories 1like these, they were
surprised by the number of cancer incidents in the neighborhoods, and this was
a source of significant emotional stress to several of them.

3.8.1 Epidemiological Reviews Interviews with the deputy epidemiologist, Dr.
Bruce Bracken at the Mississippi Department of Health and Dr. Frank Bove at the
ATSDR epidemiology unit indicated that there does not appear to be an increase
in cancer in Harrison County. However, the State normally collects epidemiolo-
gical cancer mortality data at the county level and, for statistical comparison
purposes, it combines data for several years. While this practice can help
identify cancer clusters by statistical comparisons, it is of less use for
smaller study areas, such as the survey neighborhoods.

The most recent (1991-1994) cancer mortality data for Harrison County, and for
comparison, the State of Mississippil, are provided in Appendix I. These data are
divided by gender and race (e.g., white and nonwhite). Analysis of these data
indicate no unusual cancer clusters in Harrison County and no information to
suggest an increase in cancer incidence due to potential exposure to the ditch
system.

From the ATSDR interview it was learned that blood lipid dioxin levels can now
be measured in as little as 100 milliliters of blood. However, there is no
agreement of the relationship between blood 1lipid dioxin levels and health
effects in humans.

3.8.2 Ecological Analysis The ecological field activities were conducted
September 18 through 20, 1996. This analysis was designed to focus on the
interaction of humans with the ecosystem, particularly that associated with fish
consumption. It did not evaluate ecological receptors themselves. This will be
part of the Biological Monitoring Plan. The ecological evaluation included a
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site characterization, identification of exposure pathways, habitat characteriza-
tion, ecological receptor identification, exposure evaluation, and summarv and
recommendations.

Because of the soil'’s low permeability, NCBC Gulfport has established a storm-
water drainage system consisting of surface contouring (graded slopes and
swells), ditches, catch basins, and underground culverts. Figure 2 shows the
different watersheds identified in the base’s stormwater pollution plan. For
continuity, this report will use the stormwater pollution plan watershed naming
system. Within a single watershed, the stormwater ditches are often inter-
connected, allowing water originating from the same area to discharge through
different outfalls.

Until additional sampling is completed, it is believed that all contamination is
contained within Basin 1 North. Outfall 1 North and Outfall 3 North are the only
outfalls from Basin 1 North. OQutfall 1 North, also called Canal 1, is the
largest stormwater conveyance on the base. This dredged canal originates offbase
to the southwest, flows north through the western portion of the base, and exits
the base at Outfall 1 North at the intersection of Canal Road and 28th Street.
The canal drains most of the western side of the base and extends east to include
the southern portion of Site 8.

In the past, water from Outfall 3 North flowed through a hardwood bottomland
forest (Palustrine) and combined with Outfall 1 North approximately 300 meters
north of 28th Street. A 1996 widening and repaving of 28th Street resulted in
the water from Outfall 3 North being diverted directly to the canal. The
confluence of the two outfalls joins immediately north of 28th Street.

The northern and western sides of Site 8 are drained by two underground culvert
systems. A pool is formed at the confluence of these two systems and is
identified as Area A on Figure 2.

3.8.3 Identification of Exposure Pathways A co .ceptual model of the exposure
pathways was developed for Site 8. An exposure pathway includes a contamination
source, potentially contaminated media, an exposure route, and receptors.
Exposure pathways evaluated include portions of a food chain (e.g., sediment soil
- primary consumer - secondary consumer - human consumer) and other direct and
indirect exposures. Future studies may identify additional exposure pathways and
use ecological receptors as measurement end-points.

Dioxin has been identified as the chemical of potential concern. Remediation has
removed excess concentrations from the source area. However, it is possible
contamination migrated away from the source area prior to remediation. Dioxin
has a strong affinity for organic carbon and clay. Therefore, the transport of
dioxin is controlled by the movement of the particulate to which the dioxin is
bound. Stream sediment transport and wind dispersion are expected to be the
primary mechanisms for dispersion of dioxin-contaminated surface soil. Because
of relatively high rainfall amounts at NCBC Gulfport, bedload transport is
anticipated to be the primary mode of contaminant transport from Site 8.

3.8.4 Habitat Characterization Ecological receptors are dependent on the media
contaminated, which may include soil, sediment, surface water, and both aquatic
and terrestrial plants and animals.
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3.8.4.1 Terrestrial Habitat Site 8 consists of a flat area adjacent to railroad
tracks. The site was used as a storage area for material waiting transfer to
railroad cars for shipment. Because of the soil’s low permeability, the area has
been graded to direct stormwater runoff.

All trees have been removed, and limited weed control is performed at Site 8.
The resulting plant community is characterized as old-field community dominated
by graminodids and herbaceous plants. Bare earth areas are common across
portions of the site. Portions of Site 8 and areas downgradient of the site are
covered with grass.

3.8.4.2 Aquatic Habitat Stormwater is drained by a series of groundswells,
drains, underground culverts, and open ditches. The open stormwater ditches are
characterized as having a low gradient slope resulting in increased depth between
land surface to ditch bottom as the ditches extend to the base’'s perimeter.
These ditches are grassy or sandy-bottomed with herbaceous or grassy-banked
sides. During periods of heavy rain, the soil’s low permeability characteristics
result in the majority of the stormwater being discharged as runoff. The rapid
discharge of stormwater to the ditch system results in an increased water depth
and velocity. This variability in both water depth and velocity prevents easy
habitat characterization of the open ditch systems. Because of dredging, most
of the ditches are a constant gradient with few irregularities (i.e., deeper
holes) that- can support agquatic species during seasonally dry periods in the
terminal ends of the basins. However, within the basin’s lower reaches, standing
or slow moving water will be present throughout the year and is capable of
supporting a diverse habitat.

3.8.5 Ecological Receptors To characterize potential human indirect exposure,
this evaluation selected an ecological pathway, which, if contaminated, would
result in the highest human health risks resulting from exposure to contaminants
migrating from the site.

3.8.5.1 Terrestrial Ecological Receptors Site 8 consists of mowed grass and
bare areas; both area types provide limited habitat cover. Large terrestrial
animals (i.e., deer and hog) are not expected to occur in the vicinity; however,
small mammals or birds may forage at the site. Birds and small mammals may be
exposed to contaminants through ingestion of contaminated soil and surface water
but are not believed to constitute a significant human exposure pathway due to
the limited amount of plant material available. The terrestrial receptor
exposure pathway 1is mnot currently considered a significant indirect human
exposure pathway.

3.8.5.2 Aquatic Receptors Portions of the stormwater runoff ditches retain
water for most of the year and function as a suitable habitat for many species
of aquatic plants, invertebrates, amphibians, and mammals. Aquatic organisms may
be exposed to runoff from Site 8 contaminants via direct contact with surface
water and sediment. Indirect human exposure from ingestion of aquatic species
is possible. The most likely pathways include the ingestion of fish (i.e.,
catfish, fryers, etc.) and crawfish.

3.8.6 Rare, Threatened, and Endangered Species Rare, threatened, and endangered
species are considered significant to the benefit of society and, therefore,
USEPA requires a review of these species to be included in an ecological risk
assessment. A review of the literature was performed to determine if there are
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plants and animals requiring special evaluation or protection. Appendix J is a
list of the plants and animals occurring in Harrison County, Mississippi. that
are designated by either the State or Federal govermment as being listed or
proposed for listing as endangered, threatened, rare, or otherwise significant
(Gorden, 1996). NCBC Gulfport has no resident populations of plants or animals
requiring special consideration. Site 8 is in an industrial area and is not
expected to provide suitable habitat for any Federal- or State-listed species.
Future investigations will continue to review both the site and contamination
migration pathways for plants and animals that may require special consideratcion.

3.8.7 Exposure Evaluation An indirect exposure pathway associated with the
ingestion of contaminated aquatic species represents a potential risk to human
receptors because the survey identified several residents who have eaten fish
obtained from the ditch system. In addition, some evidence indicates that frogs
may have also been collected on base. However, nutria have not been identified
as a common harvestable game species. Appendix K is a list of freshwater species
likely to be harvested in Harrison County, Mississippi.

This report used water depth as an approximate measure to define the upper
reaches of each ditch where fish and wildlife game species are likely to reside
in harvestable quantities. An average water depth of 4 to 6 inches was assumed
as the minimum suitable habitat depth for maintenance of edible size fish (one-
third pound). Frogs and crawfish may live further upstream; however, these
ditches are dredged with a controlled slope, whereby the shallower portions are
prone to periodical droughts. These dry periods limit the populations and make
harvesting in these areas less likely to occur as the number of individuals
collected would be fewer than in an area that retained water throughout the year.
The field investigation included estimating the ditch’'s water depth and was
performed during a dry period. During wetter periods of the year, suitable
habitat may be found further upstream in each ditch.

During the field investigation, the Canal 1 (Outfall 1 North) appeared deep
enough to support fishing year rouru. A suitable habitat depth during the
investigation extended from the culvert at 28th Street south around the golf
course. The water was less than 4 to 6 inches deep at the bridge on the peri-
meter road, indicating the end of sustainable dry-period habitat. However, there
were many indications that the ditch would fill to a depth in excess of 3 feet
during heavy rains. During these wet periods the habitat range would be greatly
extended southward and would be easily accessible to mobile species like fish.

The canal is the largest conveyance of water and is easily accessible to base
personnel, thus making it an attractive nuisance. Anecdotal evidence and fishing
line attached to the overhead powerlines indicated that the canal has been used
for fishing.

A small pond, about 10 meters across, is formed at the confluence of two ditches
that drain the north and northwestern sides of Site 8. The area is designated as
Area A on Figure 2. During the field investigation, the pond was about 1 foot
deep and is drained by a small manmade ditch approximately 3 feet across. The
shorelines around the pond and immediately downgradient along the open ditch have
good vegetative cover and would support a diverse wildlife habitat for smaller
aquatic species. The pond is not visible from the road, which helps to restrict
human activity at the site. However, anecdotal evidence indicates that this area
has also been used for fishing. :
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The field investigation identified a small pond at the confluence of three
ditches (see Area B on Figure 2). This pond is about 30 feet long and 15 feet
wide. The pond contained three nutrias (including one young member). The three
roadside drainage ditches looked well drained and not capable of supporting
harvestable wildlife. Based on a general impression of the area, this pond
represents the furthest extent to which this drainage ditch system is likely to
maintain a year-round aquatic habitat.

While nutrias are sometimes eaten by humans, the nutria population on base is
small, and thus the total nutria amount should not significantly contribute to
the indirect eXposure. Nutria are potential ecological receptors that may be
included in future investigations.

Area C consists of a small widening and deepening of an open ditch located
immediately inside the base at Outfall 3 North (Figure 2). At its widest point,
this ditch is less than 6 feet wide with good aquatic habitat extending up the
ditch. Outfall 3 North's watershed extends south to include a small wetland and
also drains Areas A and B through a series of interconnecting ditches.

Conversation with base personal indicated that a large-mouth bass, weighing about
3 pounds, was caught in this portion of the ditch last year. The vegetative
cover also suggests a suitable habitat for amphibians. This ditch, and its
association with other wetlands and adjacent forested area, increases the
likelihood that terrestrial animals may use this water for ingestion.

3.9 SUMMARY. Dioxin, the primary contaminant of concern, will travel in associ-
ation with other particulates. Fugitive contaminants represent a potential
source of direct and indirect exposure to ecological receptors. Surface soil
being carried as sediment followed by uptake of the sediment and surface water
by aquatic organisms, and human ingestion of contaminated prey, represents the
most significant exposure pathway involving ecological receptors. Fish, crawfish,
and frogs represent potential exposure ecological pathways resulting in indirect
human exposure.

Additional evaluations are needed to qualify and quantify the extent and
potential toxicological effects resulting from the release of dioxin. Future
investigations should include both field sampling and analysis and computer-
simulated exposure models. Chemical analysis of sediments, soils, and water will
define the lateral extent of contamination in each watershed. Computer-simulated
models can be used to estimate the maximum concentration adsorbed by plants and
animals. Biometrics including species diversity and populations will provide an
indication of the health of the overall ecological systems.

An ecological sampling plan will be established as part of the long-term
Biological Monitoring Plan. This plan will establish specific end-point
measurements to monitor the potential adverse effects of dioxin exposure in the
environment. Because biological systems are highly variable, both spatially and
temporally, it will be necessary to establish an acceptable level of variability
for each indicator.

NCBC-SA.RCS
ASW.05.97 3-10







4.0 STUDY ANALYSIS

The survey objectives were to address three primary issues that are critical to
the overall success of the IR program at NCBC Gulfport. These issues relate to
residential concerns over envirommental contamination at NCBC Gulfport,
effectiveness of the RAB communication, and potential residential exposures to
the contaminants from NCBC Gulfport. All these objectives were addressed by this
survey. Although the survey indicated several areas of weakness within the NCBC
Gulfport IR program, it also provided information on ways to correct or improve
this program.

First, the survey clearly shows residents are concerned about environmental
contamination in their neighborhood, but this concern is not yet specific to
dioxin. Most residents are more concerned about snakes and trash in the ditch
system than they are about dioxin and, interestingly, there does not appear to
be widespread fear over the word itself. The survey shows that residents want
to learn more about the RAB's role in the environmental cleanup process, but the
RAB itself is not yet effective in communicating or disseminating information out
into the community. This could change now that 638 residents have joined the RAB
mailing list and been provided with fact sheets about the IR program at NCBC
Gulfport.

While greater knowledge of the RAB’s mission is important, the survey also
identified an important opportunity. That is, the community clearly wants to
learn more about the IR program and the environmental cleanup process in general.
NCBC Gulfport can establish itself as a reliable, unbiased source of technical
information in this area and should use this position to help reduce community'’s
concerns about its environment.

There are significant health fears and concerns, both on the base and in the
adjoining community. During the afternoon debriefings it was not unusual for
surveyors to return with reports of neighborhood concerns over incre..sed cancer
rates, many thought to be related to HO exposure at the base. This type of
cause-effect relationship is described as "recall bias," and while such fears may
appear groundless, they should not be ignored.

The effect of recall bias on the surveyors was significant, even when they had
been trained in how to recognize and deal with this type of stress. It was not
unusual for the surveyors to be highly sympathetic to resident’s stories, and at
least one surveyor did not return the next day after an extremely emotional
debriefing involving an onbase resident’s story of sick children. A dramatic use
of recall bias on an untrained public, combined with the significant neighborhood
environmental concerns identified in this survey, could have a significant
negative impact on the IR program.

This further underscores the need and importance for NCBC Gulfport to establish
itself as a reliable, nonbiased source of technical information and, using this
position, to establish a relationship of trust and credibility with the
community. There are two situations identified in this survey that would
immediately benefit from this type of relationship with the community.

The first situation results from the City of Gulfport’'s practice of delivering
ditch sediments to homes. If it is confirmed the sediments placed on residential
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property contain dioxins, there is potential for health and economic concerns to
arise among the residents. Both the health and economic issues have perception
components that would benefit from an active base environmental education program
that also works to foster a trust and credibility relationship within the
community.

The second situation that would benefit from this relationship is if fish dioxin
tissue levels measured during the long-term Biological Monitoring program are
above State regulatory levels and a fishing advisory or fishing ban were applied
to the ditch system. Again, the potential for health concerns is significant.

It has been suggested that the base voluntarily "post" the ditch system with
fishing advisory signs. This action, however, would be ill-advised at this time
since there is not yet sufficient information on either fish dioxin tissue levels
or the magnitude of this exposure pathway to warrant such an action. Voluntarily
posting fishing advisories at this time would also present difficulties in
answering questions about health effects because of the current lack of data.
Experience at Naval Air Station Cecil Field has shown that providing sufficient
data to remove fishing advisory signs is an extremely difficult and expensive
undertaking.

This survey also confirmed that fishing is a potential pathway, but the surveyors
believe that the activity is underestimated. During the afternoon debriefings,
the surveyors consistently relayed their impression that people were reluctant
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